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KAREN L. BRINKER.
A Comparison of Educational Preparation in
cytotechnology Curricula Using Multiple Clinical Affiliates and
Single Clinical Affiliates.
(Under the direction of H. Elise
Galloway, PhD.)
Clinical experience is an integral component of health profession
education programs.

Educators must insure that students receive a

clinical experience that will enable them to become proficient
practitioner.

Because of large class sizes or lack of clinical

faculty at the sponsoring institution, it may be necessary to use
multiple clinical affiliates and all students may not be assigned
to the same facility.

The purpose of this study was to determine,

by survey, if there is a difference in perceptions of preparedness
in graduates who rotated through multiple clinical affiliates and
graduates

who

Employers

of

rotated
these

through

graduates

perceptions of preparation.
analyze

the

data.

Results

a
were

single

clinical

affiliate.

also

surveyed

for

their

Descriptive statistics were used to
indicated that

no

perceptions of graduates or employers was detected.
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INTRODUCTION

Background and Need
Clinical experience is an integral component of health profession education programs.
Although classroom teaching is the foundation for clinical competence, clinical experience is
essential for developing the skills needed to be proficient in the workplace. It is in the
clinical environment that students learn to make the transition between theory and practice.
The best and most long lasting learning occurs in the clinical setting (Brown, Collins, &
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Duguid, 1989); and if students are not exposed to adequate clinical experiences, the profession could be negatively affected (Peirce, 1991).

It is, therefore, crucial that the clinical

experience be a complete experience that focuses on the goals of the education curriculum as
well as the profession.

Educators are responsible for insuring that students receive the type

of clinical experience that will enable them to become proficient practitioners.
Ideally, all students in a health profession education program would be assigned to the
same clinical facility.

This would insure that all students are exposed to similar if not

identical clinical experiences.

However, in many instances, this is not possible due to large

class sizes or lack of clinical faculty.

In 1991, Holladay reported a 43 % shortage of

cytotechnologists in South Carolina. To alleviate this shortage, the number of students
accepted into the Cytotechnology program at the Medical University of South Carolina

(Muse) was increased from 6 to

12 (Holladay, 1991), and the curriculum was revised.

Program revision allows all to remain in Charleston for nine months of didactic
education followed by 10 weeks of clinical experience at laboratories throughout South
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Carolina. This prOVides the opportunity for each student to work in a laboratory one-on-one
with a cytotechnologist and perform all tasks related to cytotechnology.
Prior to this time, students rotated through four laboratories in the Charleston area.
The Essentials and Guidelines for Cytotechnology Programs mandates an instructor to
student ratio of 1:2 during the clinical experience and a minimum of 15,000 gynecological
and 1,000 non-gynecological specimens per year for four students.

Because MUSC does not

have enough cytotechnologists to supervise students during clinical experience, it is necessary
to use multiple clinical affiliates and faculty.
The use of multiple clinical sites creates the possibility for unequal clinical experiences.

It is the goal of educators to design clinical experiences that are equivalent and insure

that all graduates are prepared to practice their profession competently.

The Essentials and

Guidelines states that it is the sponsoring institution's responsibility to insure that activities
performed away from the primary institution are appropriate.

Any discrepancies between

clinical experiences may have a negative impact on medical education (Morgan, 1986).
Therefore, program faculty must be selective when choosing clinical affiliates.

This

decision must be based on knowledge and experience of the clinical faculty as well as
caseload and resources available to students.
U sing multiple clinical affiliates for clinical education requires continuous assessment
of the effectiveness and completeness of clinical experiences.

Studies done in medical

education to assess the use of multiple clinical sites have demonstrated little difference
between the experiences of students rotating at different clinical sites (Brandau & Heun,
1994; Greer, Schneeweiss, & Baldwin, 1993; Markert, Barnes, Dunn, Goldenberg, &
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Hennessey, 1993; Collins, Tregonning, & Gamble, 1994; Kurlandsky, Potts, & Kumar,
1994; Bornsztein & Julian, 1991; Schwiebert, Ramsey, & Davis, 1993; and Gruppen,
Wisdom, Anderson, & Wooliscroft, 1993). In these studies, medical students were assigned
to various clinics and private practices throughout the surrounding communities of the
sponsoring institution, and the students were monitored concerning their exposure to a variety
of clinical situations.
Although it is necessary to monitor student experiences, it is also important to assess
the quality of these experiences and the perception of competency of the graduates.
Previous studies have indicated that graduates from medical technology programs feel that
they are at least moderately well prepared in all areas of the laboratory (Beck, 1994;
Rudmann, Lunz, & Summers, 1995).

Although Beck (1994) indicated the importance of

employer input into curricular changes, neither of these studies addressed the employer's
perceptions.
The perceptions of employers regarding new graduate preparation is an important
aspect of determining educational preparedness.

Results of studies where employers were

surveyed have concluded that employers also feel that graduates are at least moderately
prepared in all areas of the laboratory (Hunter & LoSciuto, 1993; Snyder et al, 1995).
studies have been found that survey graduates and their employers' perceptions from the
same sample population.

No
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Problem Statement
Because no studies have been done in cytotechnology education regarding graduate or
employer perceptions of preparation, this study was designed to assess these perceptions.
Research Question
Do cytotechnology graduates who rotate through one laboratory think they are as well
prepared to practice cytology as those who rotate through multiple clinical facilities? And do
employers believe that graduates from single clinical rotations are as well prepared as those
from multiple clinical rotations?
Operational Definitions
Single clinical rotations are defined as clinical experiences occurring at one clinical
affiliate. Multiple clinical rotations require the students to rotate through two or more
sites.
Population
A total of 102 cytotechnology graduates, throughout the nation, who graduated in
1995 were surveyed.

Fifty graduated from programs using multiple clinical facilities and

fifty-two were from programs using one facility for clinical education. Forty-eight graduates
responded. Qf these respondents, 41 agreed to have the survey sent to their employers.
The study sample included 48 graduates with 30 from multiple clinical rotations and
18 from single clinical rotations. Thirty-one employers responded to the survey with 19
graduates from multiple clinical rotations and 12 with graduates from single clinical rotations.
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Limitations
The response rate for the graduate survey was 47% and the response rate for the
employer survey was 76%. The graduate surveys were paired with the employer survey.

If

employers did not respond to questionnaire, graduate surveys were not used in all of the
analyses. Because graduate and employer surveys were paired for some statistical tests,
graduate surveys without the corresponding employer survey could not be used in all
statistical analyses.
Significance
Because of the impact of clinical education on the cytotechnology profession, clinical
experiences must provide the knowledge and skills needed to educate competent
cytotechnologists. These experiences may be acquired at single or multiple clinical sites, and
educators need to know if differences between these types of clinical experiences affect the
graduates' or employers' perceptions of preparation level.
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LITERATURE REVIEW

Health profession education programs require that students gain clinical experience in
actual medical settings. It is necessary that these clinical experiences be complete and
expose students to real life situations. Due to limited clinical faculty or caseload, it may be

necessary to use multiple clinical sites to educate students, and not all students are necessarilyasslgneO to tne same iaci)ity.
Clinical experiences should employ objective and subjective means of evaluation to
create standardized experiences (Campos-Outcalt, Witzke, & Fulginiti, 1994). Program
faculty must assign students to facilities where they will receive a complete experience. This
is crucial to the successful education of competent health care providers. Discrepancies
between clinical experiences may have a negative impact on medical education (Morgan,
1986).
Scholars acknowledge that the clinical experience portion of health education
programs is one of the most critical aspects in an effective education of health professionals
(Dunlevy & Wolf, 1992; Hicks, 1987; LeGrys & Beck, 1990). Clinical experience is when
students learn to apply theories and concepts learned during the didactic component. Without
adequate clinical instruction, students will not develop the skills necessary to become
competent practitioners. The purpose of the clinical experience is for students to
"... prioritize information, organize work, handle ambiguous situations, and assume responsibility" for their own work (Legrys & Beck, 1990, 585).
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To prepare students for the transition from classroom to workplace, they must be
assigned to clinical experiences where they will be allowed to develop their skills. Educators
must provide appropriate experiences to develop competence (Hicks, 1987). Some circumstances require that students be placed in multiple clinical settings to receive the appropriate
clinical experience. Because of insufficient patient base and clinical faculty, students may be
assigned to practices outside of the primary institution. Schwiebert et al (1993) addressed the
advantages and disadvantages of using multiple clinical affiliates. Advantages include
increased volume of patients and one-on-one experience with a practitioner. The disadvantage is the concern of comparable experiences for all students. Student experience outside of
the horne institution may lack academic content, and therefore it is necessary that program
faculty monitor these experiences to assess quality (Ferrell, 1991). Regardless of whether
multiple or single clinical affiliates are used, all students must be equally prepared.
Literature pertaining to the use of multiple clinical sites was reviewed. Numerous
articles involving medical schools were found; however, no articles relating to this topic in
medical laboratory sciences were found. Studies addressing graduate and employer perceptions of educational preparedness in medical laboratory sciences were also reviewed.
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Multiple Clinical Sites

The literature addresses two common questions: 1) Do students assigned to different
clinical facilities receive equal experiences in terms of patient volume?, and 2) what is the
relationship between clinical experience and cognitive knowledge? It is because the clinical
component is so critical that educators must insure that students are equally prepared
regardless of the type of clinical experience they receive.
Because of the shift in health care to use more family medicine practitioners, it has
become necessary for medical schools to restructure curriculums based on the need to train
more primary care physicians (Brandau and Heun, 1994). This increased need for primary
care physicians has resulted in the need for adequate numbers of clinical faculty; therefore.
clinical education is accomplished at multiple clinics in surrounding communities near the
sponsoring medical school.
According to Schwiebert et a1 (1993), patient volume varies between private clinics
and hospital-based clinics. Private clinics generally have a higher volume of patients than
their counterpart; therefore, students assigned to these facilities have increased patient
contact. Another reason students may have fewer patient encounters in hospitals is that some
activities require the student to be more aggressive in seeking involvement (Bornzstein and
Julian, 1991). Because of the workload associated with many hospital clinics, faculty are
not able to efficiently monitor students. Students must take the initiative in order to gain a
full experience.
Numerous articles have been written regarding the use of multiple clinical affiliates
and their impact on student learning (Greer, Schneeweiss, & Baldwin, 1993; Markert,
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Barnes, Dunn, Goldenberg, & Hennessey, 1993; Collins, Tregonning, & Gamble, 1994;
Kurlandsky, Potts, & Kumar, 1994; Bomsztein & Julian, 1991; Schwiebert, Ramsey, &
Davis, 1993; and Gruppen, Wisdom, Anderson, & Wooliscroft 1993). The results of these
studies were similar with the exception of the study by Gruppen et al (1993). The majority
of students do see an adequate number and comparable cases regardless of their clinical
placement. Patient logbooks were the primary way to determine clinical experience activity.
Some studies (Markert et al, 1993; and Gruppen et al, 1993) compared tests scores of the
students at different sites to assess their knowledge following the clinical experience and
found no correlation between clinical experience and cognitive knowledge.
Previous studies, with the exception of the study by Gruppen, Wisdom, Anderson, &
Wooliscroft (1993), found no significant difference in the relationship of clinical site and
knowledge, and little difference in students' exposure to diagnostic problems. Gruppen et al
compared the frequency with which students encountered particular problems to performance
on a pre-test and a post-test. Although there were significant differences between the depth
and extent of experiences at each setting, there was no correlation with test scores. Students'
scores on the post-test were higher than on the pre-test, but there was no correlation with the
clerkship content.
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Graduate perceptions

Studies have been conducted to determine medical technology students' perceptions of
their educational preparedness (Beck, 1994; Rudmann, Lunz, & Summers, 1995). Both of
these studies compared how well prepared graduates felt in a variety of areas of the laboratory and how often these skills were needed. These studies reported similar results: graduates
are well prepared for the workplace and there is a positive correlation between the frequency
of a job task and the work quality of the recent graduate. Graduates have been educated
adequately in the traditional skills and techniques required in the laboratory.
Recent graduates report that they are not as well prepared in supervision, management, administration, and troubleshooting skills (Rudmann, Lunz, & Summers, 1995).
Although graduates do not report being as well prepared in these areas, they also state that
these skills are not as important for entry-level technologists. They are also not adequately
prepared in information systems, computer skills, and understanding governmental regulations. However, in the future, technologists will require skills in these areas (Beck, 1994).
Overall, graduates perceive their preparation as being adequate for the skills needed
as entry-level technologists. Although Beck (1994) states that employers' input into
curriculum content is helpful, the results of her study do not indicate that an employer survey
was conducted. To adequately assess educational preparation, it is necessary to solicit the
opinion of employers of these professionals. If employers do not think that recent graduates
are competent technologists, then the education is not sufficient. Employer feedback is
important to assess the effectiveness of education (Ryan & Hodson, 1992).
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Employer perceptions

Employer surveys differed from the graduate surveys in that employers were not
asked to rate the preparation level of specific graduates. The purpose of these studies was to
determine what skills were necessary for entry-level technologists (Hunter & LoSciuto, 1993;
Snyder et al., 1995). Although the study design was not the same as the graduate perception
survey, the results of employer surveys are consistent with those from the graduate perceptions. Employers indicated that recent graduates are prepared in the technical aspects of the
laboratory .
Employers reported that the most important skills required are professional skills,
performance of analytical tests, teamwork, and troubleshooting. The least important skills
are management/supervision, education, method evaluation, and research and development
(Hunter & LoSciuto, 1993). There is a discrepancy between how well prepared graduates
feel concerning troubleshooting skills and what employers expect. This suggests that more
emphasis needs to be placed in this competency area. Snyder et al. (1995) report that
employers expect graduates to be better prepared in the areas of teamwork, communication,
and critical thinking.
Although employers report being satisfied with the technical skills of recent graduates,
there does seem to be a need to emphasize other skills. It is suggested that education and
management skills be taught at the graduate level (Rudman, Lunz, & Summers, 1995).
However, these skills were not reported by employers to be important for entry-level
competency.
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If educational programs are to adequately prepare students, educators must continuously assess practice environment, collaborate with employees, and modify curricula as
needed (Snyder et al., 1995). Clinical experience is a fundamental component of health
profession education programs. To produce competent graduates, the clinical experience
must be designed to provide a complete education in the skills necessary for entry-level
employment.
Limited clinical faculty or large class sizes may create the need to use multiple
clinical sites. If all students are not exposed to the same clinical facility, there exists the
possibility of unequal preparation. It is necessary to assess the educational preparedness of
all students regardless of the number of clinical affiliates used. Employer as well as graduate
perceptions of preparation must be evaluated to accurately assess the effectiveness of clinical
experience.
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METHODOLOGY

Research method
Surveys were sent to 102 cytotechnology program graduates, throughout the United
States: 50 graduating from programs using multiple sites for clinical education and 52
graduating from programs using one clinical facility. Graduates were asked to provide the
name and address of their current employer, and if permitted, these employers were sent the
same survey_ The survey was designed to answer the following questions: 1) Do cytotechnology graduates who rotate through one laboratory think they are as well prepared as those
who rotate through multiple clinical facilities? and 2) Do employers feel the students are
being adequately prepared?
Survey Instrument
A survey questionnaire developed by Susan Beck of the University of North Carolina
at Chapel Hill was adapted for this study. The adapted survey consisted of demographic
questions and questions regarding overall impressions of their clinical experience. There
were eighteen items pertaining to graduates' perceptions of preparation in cytotechnology
technical skills, theoretical knowledge, and general laboratory procedures. Respondents were
asked to rate each item as being: not prepared, moderately prepared, extremely well
prepared, and not applicable. Survey content was reviewed, prior to mailing, by 6 cytotechnology program graduates. A copy is included in the appendices.
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Sample selection
Cytotechnology program directors were contacted and asked to supply a list of their
1995 cytotechnology graduates. Eight of these programs reported using multiple facilities for
clinical experience and ten reported using a single clinical facility.
Data collection
An initial mailing of 102 surveys was sent to 1995 cytotechnology graduates. From
the initial mailing, 32 responded. Non-respondents were sent a second survey which resulted
in 16 additional responses. Attempts to reach by phone those not responding to the second
mailing were made. No further responses were gained.
Graduate respondents were asked for permission to send a copy of the survey to their
employer. Forty-one surveys were sent to these employers, and 17 responded. Non-respondents were contacted by telephone which resulted in fourteen more responses.
Data analysis
Non-parametric, descriptive statistics were used in the analysis of the data. Graduate
surveys were paired with corresponding employer surveys. Those who reported rotating
through single clinical affiliates (n = 12) and multiple clinical affiliates (n = 19) were grouped,
and McNemar's Chi Square was done to determine correlation between graduate perceptions
and employer perceptions with respect to responses on the survey questions.
Fisher's exact probability was used to detect differences between graduate (n=48) and
employer (n=31) respondents separately, and to detect differences between single rotations
and multiple rotations (non-paired) with regard to respondents' perceptions of preparation.
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In addition, each respondent was given an overall score and the Mann-Whitney U test
was performed to determine if there is an overall difference between graduate perceptions
and employer perceptions. Scores were derived by averaging responses for each item (1, 2,
or 3).. A response of not applicable was not jncluded mthe score, Average ~OIe.s COJJJd
range from 1 to 3, with 1 representing the least prepared and 3 representing most prepared.
Protection of Human Subjects
This proposal falls under the exempt category. Graduate and employer names were
used only to identify non-respondents.

16
RESULTS

Surveys were sent to 102 cytotechnology program graduates. The response rate was
47%. Graduates were asked permission to send their current employers the same survey.
Forty-one employer surveys were mailed and the response rate was 76%.
Graduates were asked to describe their place of employment, the overall perception of
clinical faculty, and the physical facilities of their clinical rotation site(s). A summary of this
data is found in Tables 1, 2, and 3 respectively. Employers were asked to describe the
employees' job title (Table 4).
Table 1

.
..

~

Hospital

Private

Research

Not Employed

Laboratory
Single

38.9% (7)

50% (9)

5.6% (1)

5.6% (1)

Multiple

13.3% (4)

83.3% (25)

0%

3.3% (1)

As can be seen from Table 1, the majority (83.3%) of graduates who trained at multiple
clinical sites are employed in private laboratories, while fifty percent of those training at
single sites are employed in private laboratories.
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Table 2

Exceptional

Very Good

Satisfactory

Poor

Single

44.4% (8)

50% (9)

5.6% (1)

0%

Multiple

43.3% (13)

46.7% (14)

10% (3)

0%

Table 3

Satisfactory

Poor

Single

38.9% (7)

50% (9)

11.1 % (2)

0%

Multiple

16.7% (5)

66.7% (20)

16.7% (5)

0%

The Chi-square test was used to determine if any significant differences existed
between the overall impression of clinical faculty and physical facilities by both groups. No
statistically significant difference was found in either case.
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Table 4

Staff Cytotechnologist

Supervisor

Single

83%

17%

Multiple

89%

11%

The majority of graduates from both single and multiple clinical sites are employed as staff
cytotechnolgists.
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Comparison of Graduate and Employer Perceptions at Single Sites

Respondents were given the choice of four responses for each question: not prepared,
moderately prepared, well prepared, and not applicable. Moderately prepared and well
prepared were collapsed into one category: prepared. Responses of not applicable were not
included in the analysis. Therefore, the total number of responses for each question varies.
Graduate and employer responses were paired and McNemar's Chi-square was calculated.
The results for the graduates rotating through a single clinical site are as follows.

1.

Ability to understand principles and theories in:
A. Microscopy skills
Employer Responses
I

I

Prepared

Not Prepared

Prepared

11

0

Not Prepared

0

0

Graduate Responses

N

= 11

With regard to microscopy skills, all 11 graduates as well as their respective employers
report that graduates were prepared for employment.
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B. Safety skills

Employer Responses

I

Prepared

Not Prepared

Prepared

11

0

Not Prepared

0

0

I

Graduate Responses

N

= 11

All graduates and their employers report that they are prepared in safety skills.

c. Cytopreparatory skills
Employer Responses
I

I

Prepared

Not Prepared

Prepared

8

2

Not Prepared

0

0

Graduate Responses

N

= 10

All 10 graduates report that they are prepared in cytopreparatory skills; however, two of the
employers report that their employee (recent graduate) is not prepared.
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D. Gynecologic cytology
Employer Responses

I

I
Prepared

Not Prepared

Prepared

12

0

Not Prepared

0

0

Graduate Responses

N

= 12

All twelve graduates and employers report that recent graduates are prepared in gynecologic
cytology.

E. Non-gynecologic cytology
Employer Responses
I

I

Prepared

Not Prepared

Prepared

11

0

Not Prepared

1

0

Graduate Responses

N

= 12

Eleven graduates and their respective employers report that they are prepared in nongynecologic cytology. One graduate reports not being prepared; however, the employer
reports that the graduate is prepared.
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F. Fine needle aspiration cytology
Employer Responses

I

Prepared

Not Prepared

Prepared

10

1

Not Prepared

1

0

I

Graduate Responses

N

= 12

Ten graduates and employers report that the graduates are prepared in fme needle aspirations. One graduate reports being prepared, while their employer reports that the graduate is
not prepared. One graduate reports not being prepared, and the employer reports the
graduate as prepared.

2.

Ability to perform technical procedures using manual or automated techniques in:
A. Microscopic skills
Employer Responses

I

I
Prepared

Not Prepared

Prepared

11

0

Not Prepared

0

0

Graduate Responses

N

= 11

All eleven graduates and employers report graduates as being prepared in microscopic
techniques.
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B. Detection skills
Employer Responses

I
Prepared

Not Prepared

Prepared

12

0

Not Prepared

0

0

I

Graduate Responses

N

=

12

All twelve graduate/employer pairs report graduates to be prepared in detection skills.

C. Cytopreparatory skills
Employer Responses

I
Prepared

Not Prepared

Prepared

8

2

Not Prepared

0

0

Graduate Responses

N = 10
Eight graduate/employer respondents report that graduates are prepared in manual and
automated techniques in cytopreparation. Two employers report that graduates are not
prepared, while the respective graduates report being prepared.

I
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3.

Ability to combine theoretical knowledge and technical skills to diagnose cytologic
specimens.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

10

1

Not Prepared

1

0

Graduate Responses

N

= 12

Ten graduate/employer pairs report that graduates are prepared to combine theory and
technical skills. One graduate reports being prepared, while the employer reports the
graduate as not prepared. One employer reports the graduate as being prepared while the
graduate reports being not prepared.

4.

Ability to combine theoretical knowledge and technical skills to solve problems.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

9

1

Not Prepared

1

0

Graduate Responses

N

= 11

Nine graduate/employer pairs report being prepared to combine theory and technical skills to
solve problems. One graduate reports being prepared, and the employer reports not
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prepared. One graduate reports not being prepared, and the employer reports that graduate
as being prepared.

5.

Development of ethical standards that guide professional behavior and
judgements.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

11

0

Not Prepared

1

0

Graduate Responses

N = 12

One graduate reports being not prepared in the development of ethical standards, and the
employer reports that the graduate is prepared. The remaining 11 pairs agree that the
graduates are prepared.

6.

Recognition of situations in laboratory practice that present potential ethical
dilemmas.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

10

0

Not Prepared

1

0

Graduate Responses

N

= 11
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Ten pairs report that the graduates are prepared to recognize potential ethical dilemmas. One
graduate reports not being prepared, and the employer reports that graduate as being
prepared.

7.

Ability to make decisions and willingness to take action when presented with an
ethical dilemma.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

10

0

Not Prepared

1

0

Graduate Responses

N

= 11

Ten pairs report that graduates are prepared to make decisions regarding ethical dilemmas
and one graduate reports being not prepared while the respective employer reports the
graduate as being prepared.

8.

Ability to write procedures, memos, and reports.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

6

1

Not Prepared

0

0

Graduate Responses

N = 7

27

Six graduates and their employers report the graduate to be prepared in writing procedures.
One graduate reports being prepared while the employer reports the graduate to not be
prepared.
9.

Ability to understand verbal requests, directions, or ideas.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

12

0

Not Prepared

0

0

Graduate Responses

N

= 12

All twelve pairs report that graduates are prepared to understand verbal requests.
10.

Ability to learn new procedures and adapt to changes in the laboratory.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

12

0

Not Prepared

0

0

Graduate Responses

N = 12

All twelve graduates and employers report that the graduates are prepared to learn new
procedures.
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11.

Ability to learn on your own and find information needed through reading and other
resources.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

11

0

Not Prepared

0

0

Graduate Responses

N

= 11

All eleven graduate/employer pairs report that the graduates are prepared to learn
independently.
No significant statistical difference was found between employers' perceptions and
graduates' perceptions of level of preparation in any of the questionnaire items.

29
Comparison of Graduate and Employer Perceptions at Multiple Sites

McNemar's Chi-square was also used to determine any statistically significant
differences between graduates and employers of graduates who rotated through multiple
clinical sites. Again, the two categories are prepared and not prepared; and not applicable
responses were not used. The results are as follows.

1.

Ability to understand principles and theories in:
A. Microscopy skills
Employer Responses

I

I
Prepared

Not Prepared

Prepared

19

0

Not Prepared

0

0

Graduate Responses

N

= 19

All nineteen graduate/employer pairs report that graduates are prepared with on principles in
microscopic skills.
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B. Safety skills

Employer Responses

I

Prepared

Not Prepared

Prepared

19

0

Not Prepared

0

0

I

Graduate Responses

N

= 19

All nineteen pairs report that graduates are prepared in safety skills.

c. Cytopreparatory skills
Employer Responses

I

I
Prepared

Not Prepared

Prepared

16

1

Not Prepared

0

0

Graduate Responses

N

= 17

Sixteen graduate/employer pairs report that graduates are prepared in principles of
cytopreparatory skills.

There was disagreement in one case, where the graduate reports

being prepared, and the employer reports the graduate as not being prepared.
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D. Gynecologic cytology
Employer Responses
I

I

Prepared

Not Prepared

Prepared

19

0

Not Prepared

0

0

Graduate Responses

N = 19
All nineteen graduates and respective employers report graduates to be prepared in gynecologic cytology.

E. Non-gynecologic cytology
Employer Responses
I

I

Prepared

Not Prepared

Prepared

18

1

Not Prepared

0

0

Graduate Responses

N

= 19

Eighteen graduate/employer pairs report graduates to be prepared in non-gynecologic
cytology. One employer reports the respective graduate to be not prepared, while the
graduate reports being prepared.
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F. Fine needle aspiration cytology
Employer Responses

I

I
Prepared

Not Prepared

Prepared .

17

1

Not Prepared

0

0

Graduate Responses

N

= 18

Seventeen graduate/employer pairs report that graduates are prepared in fine needle aspiration cytology. One graduate reports being prepared, and the employer reports the graduate
to be not prepared.

2.

Ability to perform technical procedures using manual or automated techniques in:
A. Microscopic skills

Employer Responses
I

I

Prepared

Not Prepared

Prepared

19

0

Not Prepared

0

0

Graduate Responses

N = 19
All nineteen pairs report graduates to be prepared in techniques of microscopy.
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B. Detection skills
Employer Responses

I

Prepared

Not Prepared

Prepared

18

0

Not Prepared

0

0

I

Graduate Responses

N

= 18

All eighteen pairs report that graduates are prepared in microscopic detection skills.

C. Cytopreparatory skills
Employer Responses

I

Prepared

Not Prepared

Prepared

17

0

Not Prepared

0

0

Graduate Responses

N

=

17

All seventeen pairs report that graduates are prepared in cytopreparatory skills.

I
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3.

Ability to combine theoretical knowledge and technical skills to diagnose cytologic
specimens.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

18

1

Not Prepared

0

0

Graduate Responses

N

= 19

Eighteen graduate/employer pairs report graduates to be prepared to combine theory and
technical skills to diagnose specimens. One graduate reports being prepared, while the
employer reports the graduate to be not prepared.

4.

Ability to combine theoretical knowledge and technical skills to solve problems.
Employer Responses
I

I

Prepared

Not Prepared

Prepared

12

0

Not Prepared

1

0

Graduate Responses

N = 13

Twelve graduates and employers report graduates to be prepared to combine theory and
technical skills to solve problems. One graduate reports not being prepared, while the
employer reports that the graduate is prepared.
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5.

Development of ethical standards that guide professional behavior and
judgements.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

17

1

Not Prepared

0

0

Graduate Responses

N

= 18

Seventeen graduate/employer pairs report that graduates are prepared in the development of
ethical standards. One graduate reports being prepared, and the employer reports that the
graduate is not prepared.

Recognition of situations in laboratory practice that present potential ethical

6.

dilemmas.
Employer Responses

I
Prepared

Not Prepared

Prepared

14

1

Not Prepared

0

0

Graduate Responses

N

= 15

I
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Fourteen graduate/employer pairs report graduates to be prepared in the recognition of
potential ethical dilemmas. One employer reports that the respective graduate is not
prepared, while the graduate reports being prepared.

7.

Ability to make decisions and willingness to take action when presented with an
ethical dilemma.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

13

1

Not Prepared

0

0

Graduate Responses

N

= 14

Thirteen graduate/employer pairs report graduates to be prepared to make decisions regarding
ethical dilemmas. One graduate reports being prepared, and the respective employer reports
that the graduate is not prepared.

8.

Ability to write procedures, memos, and reports.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

8

1

Not Prepared

0

1

Graduate Responses

N

= 10
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Eight graduate/employer pairs report graduates to be prepared in writing procedures. One
graduate reports being prepared, while the employer reports the graduated to be unprepared.
One pair reports that the graduate is not prepared.

9.

Ability to understand verbal requests, directions, or ideas.
Employer Responses

I

Prepared

Not Prepared

Prepared

19

0

Not Prepared

0

0

I

Graduate Responses

N = 19
All nineteen pairs report that graduates are prepared to understand verbal requests.

10.

Ability to learn new procedures and adapt to changes in the laboratory.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

19

0

Not Prepared

0

0

Graduate Respanses

N

= 19

All nineteen graduate/employer pairs report graduates to be prepared to learn new procedures.
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11.

Ability to learn on your own and find information needed through reading and other
resources.
Employer Responses

I

I
Prepared

Not Prepared

Prepared

17

1

Not Prepared

0

0

Graduate Responses

N

= 18

Seventeen graduate/employer pairs report graduates to be prepared in learn independently.
One graduate reports being prepared, while the respective employer reports the graduate to
be unprepared.
No significant statistical difference was found between employers' perceptions and
graduates' perceptions of level of preparation. From the results of these tests there appears
to be no significant difference in the perceptions of clinical education between graduates who
rotated through one or more than one clinical affiliate. It is recognized that the sample is
small and might not be large enough to detect any differences.
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Perceptions of Quality by Graduates of Single Clinical Sites and Multiple Clinical Sites

The previous tests were calculated to determine the degree of agreement between
employers and graduates from the two categories. It is also of interest to determine if there
is a difference between the perception of the quality of clinical education of graduates who
rotated through one clinical site and graduates who rotated through multiple clinical sites.
Fisher's exact probability was done to determine any differences. For this analysis, graduate
responses were used independent from the employer responses (non-paired). All responses
were included in the analysis.

1.

Ability to understand principles and theories in:
A.

Microscopy skills
Single

Multiple

Prepared

17

30

Not Prepared

0

0

N

= 47

Graduates from single and multiple clinical rotations report being prepared in principles of
mIcroscopy.
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B. Safety skills

Single

Multiple

Prepared

17

29

Not Prepared

0

1

N = 47

All graduates from single sites report being prepared in safety skills. Twenty-nine graduates
from multiple sites report being prepared, and one reports being unprepared.

c.

Cytopreparatory skills

Single

Multiple

Prepared

17

28

Not Prepared

0

2

N

= 47

Two graduates from multiple sites report being unprepared in cytopreparatory skills, while
all other respondents report being prepared.
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D. Gynecologic cytology

Single

Multiple

Prepared

18

30

Not Prepared

0

0

N = 48
Graduates from both groups report being prepared in gynecologic cytology.

E. Non-gynecologic cytology
Single

Multiple

Prepared

17

30

Not Prepared

1

0

N

= 48

One graduate from a single clinical site reports being unprepared in non-gynecologic
cytology. All others report being prepared.
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F. Fine needle aspiration cytology

Single

Multiple

Prepared

17

30

Not Prepared

1

0

N = 48
One graduate from a single site reports being unprepared in fine needle cytology.

2.

Ability to perform technical procedures using manual or automated techniques in:
A.

Microscopic skills
Single

Multiple

Prepared

16

29

Not Prepared

0

0

N

= 45

All respondents report being prepared in techniques of microscopy.

B. Detection skills
Single

Multiple

Prepared

17

28

Not Prepared

0

0

N

= 45
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All graduates report being prepared in microscopic detection skills.

C. Cytopreparatory skills
Single

Multiple

Prepared

17

28

Not Prepared

0

2

N

= 47

Two graduates from multiple sites report being unprepared in techniques of cytopreparatory
techniques.

3.

Ability to combine theoretical knowledge and technical skills to diagnose cytologic
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specimens.
Single

Multiple

Prepared

17

30

Not Prepared

1

0

N - 48

One graduate from a single clinical site reports being unprepared to combine theory and
technical skills needed for diagnosing specimens.
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4.

Ability to combine theoretical knowledge and technical skills to solve problems.
Single

Multiple

Prepared

14

25

Not Prepared

2

3

N

= 44

Two graduates from a single clinical site and three from multiple sites report being
unprepared to combine theory and knowledge to solve problems.

5.

Development of ethical standards that guide professional behavior and
judgements.
Single

Multiple

Prepared

17

27

Not Prepared

1

2

N

= 47

One graduate from a single site and two from multiple sites report being unprepared in the
development of ethical standards.
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6.

Recognition of situations in laboratory practice that present potential ethical
dilemmas.

Single

Multiple

Prepared

15

28

Not Prepared

1

1

N = 45
One graduate from each category reports being unprepared in the recognition of potential
ethical dilemmas.
7.

Ability to make decisions and willingness to take action when presented with an
ethical dilemma.

Single

Multiple

Prepared

15

27

Not Prepared

1

1

N

= 44

One graduate from each category reports being unprepared to make decisions regarding
ethical dilemmas.
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8.

Ability to write procedures, memos, and reports.
Single

Multiple

Prepared

14

22

Not Prepared

3

4

N = 43
Three graduates from a single site and four from multiple clinical sites report being
unprepared to write procedures.

9.

Ability to understand verbal requests, directions, or ideas.
Single

Multiple

Prepared

18

30

Not Prepared

0

0

N = 48
All graduates report that they are prepared to understand verbal directions.

10.

Ability to learn new procedures and adapt to changes in the laboratory.
Single

Multiple

Prepared

18

29

Not Prepared

0

1

N

= 48

One graduate from multiple clinical sites reports being unprepared to learn new procedures.
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Ability to learn on your own and find information needed through reading and other
resources.
Single

Multiple

Prepared

18

30

Not Prepared

0

0

N

= 48

All graduates report being prepared to learn independently.
No statistically significant difference in preparation was found using Fisher's exact
probability . Mann-Whitney test was also used to test for significant differences between the
two groups.

Again no statistically significant difference was found.
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Employers Perceptions of Quality of Those Graduates From Single and Multiple Clinical
Sites
Fisher's exact probability was also used to calculate any difference in the employers'
perceptions of those graduates who rotated through one clinical site and graduates who
rotated through multiple clinical sites.

1.

Ability to understand principles and theories in:
A. Microscopy skills

Single

Multiple

Prepared

12

19

Not Prepared

0

0

N

= 31

All employers report that graduates are prepared in principles of microscopy.
B. Safety skills

Single

Multiple

Prepared

12

19

Not Prepared

0

0

N = 31
All employers report that graduates are prepared in safety skills.
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c.

Cytopreparatory skills
Single

Multiple

Prepared

8

16

Not Prepared

2

1

N

= 27

Two employers of graduates from single sites and one employer of a graduate from multiple
clinical sites report that the graduates are not prepared in cytopreparatory skills.
D. Gynecologic cytology

Single

Multiple

Prepared

12

19

Not Prepared

0

0

N = 31
All employers report that graduates are prepared in gynecologic cytology.
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E. Non-gynecologic cytology
Single

Multiple

Prepared

12

18

Not Prepared

0

1

N

= 30

One employer of a graduate from multiple sites reports that the graduate is not prepared in
non-gynecologic cytology.

F. Fine needle aspiration cytology

Single

Multiple

Prepared

11

17

Not Prepared

1

1

N

= 30

One employer from each category reports that graduates are not prepared in fine needle
aspiration cytology.
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2.

Ability to perform technical procedures using manual or automated techniques in:
A. Microscopic skills
Single

Multiple

Prepared

12

19

Not Prepared

0

0

N

= 31

All employers report that graduates are prepared in techniques of microscopy.

B. Detection skills
Single

Multiple

Prepared

12

19

Not Prepared

0

0

N = 31
All employers report that graduates are prepared in detection skills.

c.

Cytopreparatory skills
Single

Multiple

Prepared

8

17

Not Prepared

2

0

N

= 27
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Two employers of graduates from single sites report that graduates are not prepared in
techniques of cytopreparation.

3.

Ability to combine theoretical knowledge and technical skills to diagnose cytologic
specimens.
Single

Multiple

Prepared

11

18

Not Prepared

1

1

N

= 31

One employer from each category reports that graduates are not prepared to combine theory
and technical skills to make diagnoses.

4.

Ability to combine theoretical knowledge and technical skills to solve problems.
Single

Multiple

Prepared

10

13

Not Prepared

1

0

N

= 24

One employer of a graduate from a single site reports that the graduate is not prepared to
combine theory and technical skills to solve problems.
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5.

Development of ethical standards that guide professional behavior and
judgements.

Single

Multiple

Prepared

12

17

Not Prellared

0

1

N

= 3\)

One employer reports that a graduate from a multiple clinical site is unprepared in the
development of ethical standards.

6.

Recognition of situations in laboratory practice that present potential ethical
dilemmas.
Single

Multiple

Prepared

11

14

Not Prepared

0

1

N = 26
One employer of a graduate from a multiple site reports that the graduate is unprepared to
recognize ethical dilemmas.
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7.

Ability to make decisions and willingness to take action when presented with an
ethical dilemma.
Single

Multiple

Prepared

11

13

Not Prepared

0

1

N

= 25

One employer of a graduate from a multiple clinical site reports that the graduate is not
prepared to make decisions regarding ethical dilemmas.

8.

Ability to write procedures, memos, and reports.
Single

Multiple

Prepared

6

8

Not Prepared

1

2

N = 17
One employer of a graduate from a single site and two from multiple sites report that
graduates are not prepared to write procedures.
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9.

Ability to understand verbal requests, directions, or ideas.
Single

Multiple

Prepared

12

19

Not Prepared

0

0

N = 31
All employers report that graduates are prepared to understand verbal directions.

10.

Ability to learn new procedures and adapt to changes in the laboratory.
Single

Multiple

Prepared

12

19

Not Prepared

0

0

N

= 31

All employers report that graduates are prepared to learn new procedures.
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11.

Ability to learn on your own and find information needed through reading and other
resources.
Single

Multiple

Prepared

11

17

Not Prepared

0

1

N

= 29

One employer of a graduate from multiple clinical sites report that the graduate is not
prepared to learn independently.
No statistically significant difference in preparation was found using Fishers exact
probability. The previous statistical tests compared the response from each question. In
order to determine if any overall difference existed, the Mann-Whitney U test was used.
Questionnaires were separated according to type of clinical experience, and graduate
perceptions between those rotating through single and multiple clinical sites were compared.
Employer perceptions of preparation were also compared between single and multiple clinical
affiliates. No statistically significant difference was found between either group.
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DISCUSSION

The purpose of this study was twofold: 1) to compare the perception of preparation
from cytotechnology graduates who rotated through a single clinical affiliate and those who
rotated through multiple clinical sites, and 2) to compare the perceptions of the level of
preparation by employers of these graduates. Previous studies have been conducted that
compare the educational experiences of medical students at various clinical sites; none have
been found comparing clinical experiences of cytotechnology students. Several studies have
been done assessing the perceptions of medical technology graduates, and there have been
articles concerning the perception of employers of medical technology graduates.
This study differs in that it compares the· perceptions of graduates who rotated through single
clinical affiliates and those rotating through multiple clinical affiliates. In addition to
comparing graduate perceptions, it also compares the perceptions of employers of the
graduate sample.
No statistical difference was found between graduates from single clinical affiliates
and graduates from multiple clinical affiliates and their perception of their preparation.
Employers of these graduates also did not report any differences in the level of preparation.
Although one of the concerns of using a single clinical site instead of multiple sites is the
possibility of unequal experiences (Schwiebert et al, 1993.), there is no evidence of this
occurring in this study.
The results of this study agree with previous studies comparing clinical experiences at
various affiliates (Greer, Schneewiess, & Baldwin, 1993; Markert, Barnes, Dunn,
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Goldenberg, Hennessey, 1993; Collins, Tregonning, & Gamble, 1994; Kurlandsky, Potts, &
Kumar, 1994; Bornzstein & Julian, 1991; Schwiebert, Ramsey, & Davis, 1993; Gruppen,
Wisdom, Anderson, & Wooliscroft, 1993). The results of these studies reveal that students
receive an adequate number and comparable cases regardless of their clinical placement.
Studies conducted to determine the perceptions of education of medical technology
students have concluded that most graduates feel they are prepared to work in the laboratory
(Beck, 1994; Rudmann, Lunz, & Summers, 1995). Although some felt they lacked skills in
supervision, management, and administration, they felt their technical skills were adequate.
Employers of medical technology graduates agree that recent graduates are well prepared
(Hunter & LoSciuto, 1993; Snyder et al., 1995). These studies appear to substantiate the
findings of this study concerning cytotechnology graduates and their employers.
Because of the limited sample size, further studies may need to be performed to
support these findings. It cannot be assumed that these findings would be duplicated in a
study involving a larger sample. Although a larger sample may detect differences between
the types of clinical experience, previous literature indicates that no differences have been
found in other disciplines of medical education.
Regardless of the type of clinical experience used in health profession education
programs, it is important for program faculty to constantly evaluate the effectiveness of the
clinical experience. Students must be exposed to a wide variety of case work and have the
opportunity to work closely with experienced practitioners. The clinical experience must be
designed to provide students with a quality education and adequately prepare them for
laboratory practice.
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March 22, 1996
Dear Cytotechnology Graduate,
I am conducting a survey of Cytotechnology program graduates regarding the perceived
quality of the clinical experience portion of the curriculum. For the purpose of this study
clinical experiences will be divided into two groups: single rotation and multiple rotations.
Single rotations are defined as those where students rotated through only one laboratory.
Multiple rotations are those where students rotated through more than one laboratory. The
intent is to determine if there is any relationship between the type of clinical experience
received and perceived preparedness of new graduates. I am also interested in finding out
how satisfied employers are with recent graduates. Please indicate if I may send the
employer questionnaire to your supervisor.
I have contacted program directors and they are aware of the intent of this study. As
educators, it is important that we evaluate the effectiveness of our programs. Your help in
completing this survey promptly will be greatly appreciated. All responses will be kept
confidential. Data will be reported in general terms and there will be no reference to
individuals.
Please take a few minutes to complete the enclosed survey and return it to me in the enclosed
envelope by April 11, 1996.
Sincerely,

Karen L. Brinker, CT(ASCP)
Instructor and Clinical Experience Coordinator
Cytotechnology Program
Department of Medical Laboratory Sciences
Medical University of South Carolina
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Graduate Questionnaire
Name of Student
Present Employer
Employer's Address

Immediate Supervisor
Phone Number
May we send the Employer Questionnaire to your immediate supervisor? Yes_ No__ (Sample
copy attached for your review)
Part I
Directions: Complete the following items by checking the appropriate response:

1.

Primary place of Employment - check one
_
_

2.

research laboratory
not employed

rotation through one lab
rotation through more than one lab

Please indicate your impression of the quality of the clinical faculty - check one
_
exceptional
_very good

4.

_
_

Please indicate the type of clinical experience you received - check one
_
_

3.

hospital
private laboratory

_
satisfactory
_poor

Please indicate your impression of the quality of the physical facilities - check one
_
exceptional
_very good

_ satisfactory
_poor
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Part II
Directions: Using the following codes, please indicate how prepared you feel regarding the following
competencies, skills, or attitudes as a result of your clinical experience.
1 2 3 NA

1.

=

not prepared
moderately prepared
extremely well prepared
not applicable

Ability to understand principles and theories in:
a. Microscopy skills
b. Safety skills
c. Cytopreparatory skills
d. Gynecologic cytology
e. Non-gynecologic cytology
f. Fine needle aspiration cytology

2.

2
2
2
2
2
2

3
3
3
3
3
3

NA
NA
NA
NA
NA
NA

Ability to perform technical procedures
using manual or automated techniques in:
a. Microscopic skills
b. Detection skills
c. Cytopreparatory skills

3.

1
1
1
1
1
1

1 2 3 NA
1 2 3 NA
1 2 3

NA

Ability to combine your theoretical knowledge
and technical skills to diagnose cytologic specimens.

1 2 3 NA

Ability to combine your theoretical knowledge
and technical skills to solve problems
(troubleshooting instruments, quality control).

1 2 3 NA

Development of ethical standards that guide your
professional behavior and judgements.

1 2 3 NA

Recognition of situations in laboratory practice
that present potential ethical dilemmas.

1 2 3 NA

Ability to make decisions and willingness to take
action when presented with an ethical dilemma.

1 2 3

NA

8.

Ability to write procedures, memos, or reports.

1 2 3

NA

9.

Ability to understand verbal requests, directions
or ideas.

1 2 3 NA

Ability to learn new procedures and adapt to
changes in the laboratory.

1 2 3 NA

Ability to learn on your own and find information
needed through reading and other resources.

1 2 3 NA

4.

5.

6.

7.

10.

11.
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May 13, 1996

Dear Cytology Supervisor,
I am conducting a survey of employers of recent cytotechnology program graduates regarding
the perceived preparedness of new employees. Cytotechnologists that graduated in 1995
have already received a survey on their perceived preparedness and your employee has
agreed to have you complete the enclosed survey. The purpose is to determine if there is
any relationship between the type of clinical experience received and perceived preparedness
of new graduates. This is not intended to be an evaluation of your employees current status;
it is meant to determine how well prepared you felt the employee to be upon employment.
As educators, it is important that we evaluate the effectiveness of our programs. Our success
is reflected in the quality of cytotechnologists entering the laboratory. Your help in completing this survey promptly will be greatly appreciated. All responses will be kept confidential.
Data will be reported in general terms and there will be no reference to individuals.
Please take a few minutes to complete the enclosed survey and return it to me in the enclosed
envelope by May 27.
Sincerely,

Karen L. Brinker, CT(ASCP)
Instructor and Clinical Experience Coordinator
Cytotechnology Program
Department of Medical Laboratory Sciences
Medical University of South Carolina

6S
EMPLOYER QUESTIONNAIRE

Name of Employee
Name of Employer

Employer's Address

Phone Number

Part I
Directions: Complete the following items by checking the appropriate response:

1.

Present area of employment
_
_

2.

hospital
private laboratory

_

research laboratory

_

supervisor

Employee job title
_

staff cytotechnologist
instructor
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Part II
Directions: Using the following codes, please indicate how well prepared you felt the employee to be.
1 2 3 NA

1.

=

not prepared
moderately prepared
extremely well prepared
not applicable

Ability to understand principles and theories in:
a. Microscopy skills
b. Safety skills
c. Cytopreparatory skills
d. Gynecologic cytology
e. Non-gynecologic cytology
f. Fine needle aspiration cytology

2.

1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3

NA
NA
NA
NA
NA
NA

Ability to perform technical procedures
using manual or automated techniques in:
a. Microscopic skills
b. Detection skills
c. Cytopreparatory skills

1 2 3 NA
1 2 3 NA
1 2 3 NA

Ability to combine your theoretical knowledge
and technical skills to diagnose cytologic specimens.

123 NA

Ability to combine your theoretical knowledge
and technical skills to solve problems
(troubleshooting instruments, quality control).

123 NA

Development of ethical standards that guide your
professional behavior and judgements.

123 NA

Recognition of situations in laboratory practice
that Qresent Qotential ethical dilemmas.

123 NA

Ability to make decisions and willingness to take
action when presented with an ethical dilemma.

1 2 3 NA

8.

Ability to write procedures, memos, or reports.

1 2 3 NA

9.

Ability to understand verbal requests, directions
or ideas.

123 NA

Ability to learn new procedures and adapt to
changes in the laboratory.

123 NA

Ability to learn on your own and find information
needed through reading and other resources.

123 NA

3.
4.

5.
6.
7.

10.
11.

